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Report Objectives
The South Asian Regional Initiative for Energy (SARI/Energy) calls for a series of activities to promote Energy Efficiency Standards and Labeling (EES&L) of end use appliances in the region. In pursuit of this goal, the project supports several seminars and meetings that bring together policymakers and stakeholders from throughout the region. The purpose of these gatherings is to encourage a dialogue among participants as to the benefits and barriers associated with EES&L programs. In addition, it is the role of the program organizers to provide participants with the technical details necessary to make progress towards effective efficiency programs.
One component of the initiative is to encourage the harmonization (alignment) of existing program components, and the pursuit of new programs coordinated at the regional level.
In support of this goal, the report provides information aimed at motivating and enabling cooperative activities which will provide concrete benefits to programs in each country, whether well developed, or still in the initial planning stage.
It should be emphasized that the underlying objective of the harmonization component of the SARI/Energy project is to increase the potential for success of EES&L programs of all countries involved, and to reduce burdens on manufacturers, exporters and importers in each country. Harmonization 'for it's own sake' is not desirable, nor is it suggested that policymakers should bring their programs in line with international norms if doing so would present a disadvantage to their own efficiency programs, or to commercial interests within their country. If there is no such disadvantage, however, the program encourages alignment of policies and provides a forum at which this alignment can be pursued.
The report covers several main topics, with varying emphasis. First, a general discussion of the motivation for an explicit policy of regional harmonization is given. Next, the current status of existing programs in the region are discussed in some detail. The section that follows covers the harmonization of efficiency test procedures. Special attention is given to this component of an EES&L program because it is the most critical element in terms of harmonization -having incompatible test procedures between trade partners can greatly impact the effectiveness of a program, and it can also unduly impact trade. Currently, policymakers in India and Sri Lanka are collaborating with the goal of aligning refrigerator test procedures used in their respective programs. For this reason, the section on test procedures of refrigerators goes into a significant amount of technical detail, in order to provide the clearest possible articulation of issues to be resolved in bringing the procedures into alignment. Following the discussion of test procedures, the report contains a section each on harmonization of efficiency rating levels, development of label designs, and enforcement issues.
The report is organized such that the sections covering current programs and test procedures are subdivided by target appliance. These sections are further divided by country, where applicable. Each section is concluded with recommendations.
Section 1 Introduction

Benefits of Regional Harmonization
As policy makers begin or expand implementation of an efficiency program for energyconsuming appliances, there are many issues to consider, and many options. Decisions made will determine whether the program is successful according to the energy goals of the governments of the region. One important resource at the disposal of decision makers is the real-world experience gained in similar programs throughout the world, some of which have been in place for decades, others of which are still in early stages. These programs all share some general characteristics, but diverge significantly in the details, according to the particular situation and goals of each country. A government newly embarking on such a program therefore has the opportunity to adopt appropriate elements from other programs, or modify others.
In particular, this report discusses the benefits provided by exchange between representatives of Bangladesh, India, Nepal and Sri Lanka, and the "regionalization" of programs which are already implemented in one or more of these countries. The report refers to both the expansion of programs to a regional level, and to the alignment of program elements (notably test procedures) as "harmonization". Its aim is to give resource information regarding the current state of affairs as it affects the development of regional programs at this time. In particular, it discusses the consequences of alignment of some program components with regard to international trade of electrical appliances.
Possibly a useful description of what is meant by harmonization is (and isn't) 2 given by the following:
Harmonization "does not require standards to be identical, but differences will generally be due to requirements based on logic or real need, not on habit or prejudice -For example, difference of voltage or frequency, climate, seismic activity or legislative practices".
In addition to the differences mentioned above, there may also be differences in appliance markets -the presence or non-presence of domestic manufacturers, the range of sizes of manufacturing / importing enterprises, local purchasing behavior, the economic level of consumers and, not least, the particular goals of the efficiency program, which may differ between governments. In creating a successful program, an assumption that "one size fits all" is not advisable.
Harmonization or alignment also has a different meaning depending on the status of the efficiency program in the countries involved. On one hand, economies with welldeveloped energy efficiency programs for appliances have been encouraged to bring their programs into better alignment for the purposes of promoting free trade. This means that different existing standards are made to agree by modifying the specifications of one or both existing programs. On the other hand, for governments who are in the early phase of initiating a program, harmonization can refer to the selection of procedures and practices from the list of already existing programs throughout the world. The decision of which procedures to adopt from which other countries will be determined by which best match the situation and goals of the adopting country, and the trade patterns between the two.
There can be a significant advantage to adopting program components according to what is already in use in other countries. The most obvious advantage involves the time and resources necessary to develop a complex program. It should not be necessary to repeat all of the research which has previously been done by others, rather it may be possible to benefit from the experiences of others by finding out about the successes and challenges they had. Adopting relatively generic aspects of the program from the practice of others may free up resources to concentrate on those areas for which individual consideration should be paid by any country. An example of this would be to adopt a well-accepted test procedure for a particular product, and use the saved resources on evaluating consumer's reaction to a certain public announcement campaign. For this reason, harmonization of some aspects would likely speed up the process of building labeling and standards programs in the region.
Some of the first economies to design programs designed their own test procedures, labels and energy levels (for both Minimum Efficiency Performance Standards MEPS, comparative and endorsement). More common among the more recent programs is to adopt the procedures of an earlier starter who is also a trade partner. For example Mexico has adopted many of the procedures of the United States. Another option is to adopt standards specifically developed to be international, such as those developed by the International Standards Organization, or ISO. Many Asian countries use ISO procedures, and in particular Thailand (a major exporter to SARI countries) has recently made an explicit goal to bring all test procedures into alignment with ISO standards.
In addition to the efficiency of implementation afforded by adopting widely accepted test procedures and standards, alignment of labeling and standards policies can help reduce barriers to trade. In fact, harmonization is often framed explicitly in terms of free trade, such as in the case of the North American Energy Working Group, a NAFTA-related project to align efficiency standards of Canada, Mexico and the United States. In Europe, two countries, Denmark and the Netherlands each proposed mandatory efficiency programs, which were rejected by the European Commission (EC) as representing an obstacle to free trade within the continent. Subsequently, the EC has implemented a series of EU-wide directives covering appliance efficiency. 
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Section 2 Target Appliances and Current Status of Regional Programs
There are several considerations to be taken into account in assessing which appliances to target for an efficiency program. As the program has as its goal the maximum reduction in load, it is most logical to first address the efficiency of those appliances using the most energy. A secondary consideration may be the potential for efficiency improvement of the appliance, that is, whether there exists an affordable technology replacing that currently used in the country. Finally, labeling should be considered for products for which implementation requires a minimum of resources, due to the pre-existence of test procedures and facilities.
Fluorescent Ballasts
As Figure 2 -1 shows, lighting is a very significant component of peak demand in Bangladesh, causing a sharp increase in electricity demand after sunset, and gradually decreasing in the early morning hours. Loads for the other countries in the SARI region also show a significant increase in peak demand due to lighting. For many lower income households in the region, lighting is the only use of electricity, and remains the most significant use of power for those households with some appliances. In Nepal, for instance, it is estimated that roughly half of households with access to electricity use it for lighting only. In general, most residential lighting is accomplished with incandescent bulbs, but fluorescent tubes are also common. In Bangladesh and Nepal, it is estimated that roughly 10% of lighting is provided by fluorescent tubes. On the other hand, in Sri Lanka, a 1999 survey of urban households indicates that 64.2% of households use 4 ft fluorescent tubes and 29.1% use 2 ft tubes. Due to the contribution of lighting to peak demand, and because of the high potential for efficiency improvement, lighting products are a logical first target of efficiency programs in the SARI region.
Sri Lanka Fluorescent Lamp Ballast Program Status
Authorities in Sri Lanka have had an efficiency labeling program for lighting products for several years. The facilitating authority in that country is the Demand Side Management Branch of the Ceylon Electricity Board (CEB) in liaison with the Sri Lanka Standards Institute (SLSI), which also acts as the certification authority, and the testing institute for testing ballasts in the labeling program. The DSM branch of CEB was established in 1995. In 1999, a household survey was performed, and a feasibility study for a standards and labeling program was completed in 2000. Phase 1 of the labeling program addresses magnetic ballast efficiency. Ballasts are labeled by suppliers on a voluntary basis according to rating scheme shown in Table 2 -2 and 2-3. Active Power Loss Star Rating P % ≤ 20 P ≤ 4 * * * * * 20 < P % ≤ 25 4 < P ≤ 5 * * * * 25 < P % ≤ 30 5 < P ≤ 6 * * * 30 < P % ≤ 35 6 < P ≤ 7 * * 35 < P % ≤ 45 7 < P ≤ 9 * 45 < P % 9 < P No Star P % = Percentage active power loss in ballast; P = Active power loss in ballast in watts Additional note: The standard notes that "all electronic ballasts that conform to recognized international standards (IEC 928 and 929) shall be labelled with ' * * * * * ' (five star) rating." Source: SLS 1200: 2001 Active Power Loss Star Rating P % ≤ 10 P ≤ 4 * * * * * 10 < P % ≤ 15 4 < P ≤ 6 * * * * 15 < P % ≤ 20 6 < P ≤ 8 * * * 20 < P % ≤ 25 8 < P ≤ 10 * * 25 < P % ≤ 30 10 < P ≤ 12 * 30 < P % 12 < P No Star P % = Percentage active power loss in ballast; P = Active power loss in ballast in watts Additional note: The standard notes that "all electronic ballasts that conform to recognized international standards (IEC 928 and 929) shall be labelled with ' * * * * * ' (five star) rating." Source: SLS 1200: 2001
The results of this program to date are the labeling of 7 models of ballast, which are distributed by 6 different importers. Of these, 6 models are rated "3-star" and one is rated "4-star". However, it is reported that only 20% of the 1.2 million ballasts imported to the country per year participate in the labeling program at present 3 .
2..3 Nepal Ballast Program Status
The Government of Nepal has chosen fluorescent lamp ballasts as its first target product for developing an efficiency labeling program. The results of the market survey indicate that 400,000 ballasts are sold in Nepal each year, the majority of which are imported from India and China. For this reason, regulators in Nepal strongly prefer that lighting standards developed there be compatible with those in place in India and China. There are 8 major brands of ballasts. Generally, products are found to be very inefficient, with losses from 8 to 10 Watts.
2..4 Recommendations -Fluorescent Lamp Ballasts
A program for efficiency labeling of fluorescent lamp ballasts is an attractive target for regional harmonization. In particular, fluorescent lamp ballasts are used widely in the residential, commercial and industrial sectors, and experience shows that efficiency can be improved significantly and cost effectively.
Sri Lanka already has a successful program labeling fluorescent lamp ballasts, and Nepal has identified this product as the first to address in a labeling program which is just beginning. Lighting products are already widely tested for safety and other performance factors, making the establishment of test facilities and procedures for lighting efficiency relatively straightforward and less expensive than some other products.
For these reasons, we recommend the convening of a working group among the implementing agencies of the countries within the SARI region in order to assess the desirability, feasibility and investment needed to implement a program of fluorescent ballast efficiency labeling in Bangladesh, India and Nepal.
Compact Fluorescent Lamps
The promotion and labeling of compact fluorescent lamps (CFLs) is clearly one of the most cost effective efficiency programs available, for several reasons. First, compact fluorescent lamps replace incandescent lamps, which are currently used in virtually every household which has access to electric power. Second, the efficiency improvement afforded by this technology is very large, using only a third of the power to provide the same illumination. Though CFLs cost significantly more than incandescent lamps, the payback period to the consumer is very short. Finally, replacement of incandescent bulbs with CFLs directly impacts peak demand.
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Sri Lanka CFL Program Status
Phase Two of the efficiency labeling program in Sri Lanka concerns the promotion, testing and labeling of compact fluorescent lamps (CFLs). The labeling phase of the CFL program was officially launched earlier this year with the participation of the Honorable Ministry of Power and Energy, and all stakeholders (around 10) in March 2003.
The CFL program in Sri Lanka has a history going back several years, with a promotion project led by the Ceylon Electricity Board (CEB). This program began with the bulk purchase of 100,000 CFLs in 1995-1996. Following this, CEB began to distribute certified CFLs to utility customers, offering interest-free payment over the course of the year, to be collected as part of utility bills (Easy Payment Plan). It is estimated that 300,000 CFLs have been distributed through this program to date, either via CEB, or directly from manufacturers/suppliers. Sales of CFLs through the promotion program and total sales are shown in Table 2 -4 This certification program has since developed into a "star" labeling program, based on efficacy and power factor. The rating levels of this scheme are shown in Table 2 -5. This rating scheme will be subsequently linked directly to the promotion scheme through the requirement that only those products rated with three stars or better (out of five) will qualify for the easy payment scheme. Product lifetime is also covered in the promotion program, since a minimum warranty of one year is required in order to qualify. Currently, 26 CFL models provided by 8 importers and one manufacturer are labeled according to the five star system. 
Recommendations -Compact Fluorescent Lamps
The experience of the CFL program in Sri Lanka can be an extremely valuable resource for implementing agencies in the other countries in the SARI region, since it encompasses all the elements of a successful program: testing, label design, enforcement and promotion. The number of energy efficient products put on the market throughout this program is a demonstrable measure of success. We recommend that a working group be formed to discuss and coordinate possibilities of pursuing similar programs throughout the region. Elements of this discussion should include:
Adoption of uniform regional test procedures Successful strategies and barriers to program promotion Successful strategies and barriers to certification and enforcement schemes
Refrigerators
Refrigerators are a natural target of efficiency programs for the following reasons:
They are generally one of the first major appliances purchased as household incomes permit, and therefore ownership rates are relatively high They are in operation throughout the day, and consume a large amount of total electricity Options for improvement of efficiency are readily available to manufacturers and very cost effective for consumers
There is already a very large market for refrigerators in India, with about 3 million units sold every year. Seven major manufacturers compete in the organized sector, and large multinational manufacturers have recently entered the market as well. Currently, the market is dominated by direct cool appliances, with frost-free units capturing only about 15% of sales. The most typical model has a capacity of 165 liters. There are various estimates of the future growth rate of refrigerator sales in India. According to one report 4 , sales growth was 16% between 1995 and 2000. Future growth may be somewhat lower, however, as the market becomes saturated.
Ownership rates of refrigerators in urban homes in Sri Lanka are about 70%, and sales growth rates are at the 10% level 5 .
According to industry estimates, there are currently about 250,000 refrigerators installed in Bangladesh households. Import data 6 indicate an import growth rate of about 30% There is nevertheless strong motivation to consider implementation (or harmonization) of refrigerator efficiency standards at an early stage, given the potential growth in this market, which would make refrigerators a significant energy consumer in the residential sector.
India Refrigerator Program Status
A Standards and Labeling program for refrigerators in India is already well developed. In fact, manufacturers in India are expected to begin distributing labeled products in early 2004. Initially, only frost-free refrigerators will be labeled by manufacturers. These will be followed by direct cool refrigerators, then by air conditioners.
The focus of the project, led by the Indian Bureau of Energy Efficiency (BEE) has been a voluntary comparative label for refrigerators and air conditioners. To date, the following activities have been completed, or are in progress:
An extensive market study leading to an adopted design for comparative labels Creation and convening of Technical and Advisory Committees to develop standards and protocols Development of refrigerator test procedures Upgrade and accreditation of test facilities for refrigerator tests 7 Development of enforcement mechanisms for a labeling program (detailed in Section 6) Market survey and test data collection to assess efficiency levels and energy level ratings (in progress)
Sri Lanka Refrigerator Program Status
Refrigerators have been identified as a candidate for the labeling program facilitated by the CEB in liaison with the SLSI. As part of SARI/Energy's harmonization project, Sri Lanka has agreed to pursue alignment of refrigerator test procedures with those being proposed by BEE as part of the Indian program. The details of refrigerator test procedures, and the current difference between procedures used in India, in Sri Lanka, and international procedures are given in Section 4.3. A testing facility is expected to be in operation in early 2004 funded by the World Bank. The target for program implementation is June of 2004.
Recommendations -Refrigerators
There is already a large degree of regional cooperation with a specific emphasis on harmonization of refrigerator test procedures. To this end, representatives of each country in the SARI region met to discuss ways in which refrigerator standards might be brought into alignment. Discussion of test procedures for refrigerators is ongoing. The technical details of current differences in the procedures used in India, in Sri Lanka, and other international protocols are given in Section 3.3.
The advanced status of a refrigerator labeling program in India provides a significant opportunity for the other countries in the region to benefit from the Indian experience. Some of the areas for which a peer exchange may be highly beneficial are the following:
Label Design Project -An extensive program undertaken in 1998 and 1999 to develop an efficiency label. This work represents a wealth of experience on how to develop labels to attract local consumers, including conducting focus groups and sampling households.
Data Collection Project -Currently BEE is pursuing a data collection project, including market, engineering, usage, ancillary and behavioral data. There will be valuable lessons from this project for the other countries in the region. Lessons will include effective methodologies for collection and processing of the data, and in the ways that this data can be used as part of the project design process. We recommend a regional working group to adjourn once the data collection is completed, in order to help each country to design and implement its own data project.
Air Conditioners
Currently, the number of air conditioners operating in homes is small throughout the region. Contributing factors to low ownership rates are the high price of equipment and the high operating expense. Air conditioning is more common in the commercial sector, but still limited. Air conditioning presents a situation similar to refrigerators therefore. Saturation rates are low, but the energy intensity of the appliance is very high (on the order of 1000 W). Therefore, a rapid increase in saturation of this appliance could make it a significant energy consumer.
India Air Conditioner Program Status
In India, refrigerator and air conditioner labeling programs have been developed in parallel. Implementation of air conditioning labels is expected to closely follow behind that of refrigerators, which is scheduled for early 2004. The list of activities completed or in progress is similar to that of refrigerators:
An extensive market study leading to an adopted design for comparative labels Test facilities for air conditioning efficiency are generally more sophisticated and expensive to build than those for refrigerators. The Indian Bureau of Energy Efficiency (BEE), with substantial input provided by its Advisory and Technical Committees, has decided to adopt the Balanced Calorimeter test procedure described in ISO 5151 for the labeling program. Currently, there are no test labels in India equipped to perform this procedure. With assistance from BEE, two independent organizations are developing air conditioner test facilities.
Recommendations -Air Conditioners
Two factors distinguish air conditioners from other appliances when it comes to developing an efficiency labeling program. The first is that ownership rates in the residential sector may be low, but sales rates are growing. This means that for some economies, air conditioning may not be currently a large consumer, but may become one in the future. Second, testing facilities for air conditioners are quite expensive compared to facilities for other appliances. This impacts the feasibility of initiating a program with test labs in every country.
For these reasons, we suggest that a working group be established to follow the progress of the construction of air conditioner test facilities in India. This group should investigate the desirability and feasibility of initiating labeling programs for air conditioning in Bangladesh, Nepal and Sri Lanka, with the use of Indian test labs for verification purposes, using the vehicle of mutual recognition agreements (MRAs), until such time as test labs can be built in each country. This would have a significant benefit for countries initiating a program because they could do so without a large initial capital expenditure. It might also have a benefit for those organizations building test labs in India, by increasing the amount of tests requested of them, thus increasing the income flow related to their initial investment.
Ceiling Fans
Fans are also a significant consumer of energy in the countries of the SARI region. Residential air conditioning ownership is low in these countries, but most homes use fans for ventilation. For example, according to a 1999 household survey in Sri Lanka, nearly every urban household used electric fans, and generally households contained several fans. On average, fans accounted for 170 Watts per household when they were all operating.
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Status of Sri Lanka Ceiling Fan Program
Sri Lanka is currently developing a labeling program for Ceiling fans as part of their overall labeling program which includes lighting products and refrigerators. Ceiling fans are widely used in Sri Lanka as means of achieving thermal comfort in domestic, commercial and industrial environments. There is a large number of brands and varieties in the local market supplied by about 20 major importers. Thus the necessity to evaluate their performance in terms of energy use and otherwise is crucial. There are no very well established performance indicators for this purpose. Moreover there is as of this time no test facility, but one is to be constructed using local funding from the Energy Conservation Fund (ECF).
University of Moratuwa is assigned to develop a proper testing procedure, identify suitable performance indices and methodology of star rating. This testing procedure will be an enhanced version of the ones available at present in some countries in the region. The goal for implementation of this program is the end of 2004.
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Section 3 Harmonization of Test Procedures
Any energy efficiency standards and labeling program depends on an accurate and verifiable assessment of energy consumption, whether the program is voluntary or mandatory and endorsement or comparative label, or minimum efficiency performance standards (MEPS).
It is generally the responsibility of the provider (manufacturer / importer) to test appliances. In the case of a manufacturer providing to a purely domestic market, only one test has to be performed, namely the procedure specified by the government of the one country involved.
Testing can be expensive, costing hundreds of dollars per model tested. This can have negative consequences for the success of a program for two reasons. In a voluntary program, the increase in public awareness of efficiency depends on the participation of manufacturers in the program. Manufacturers who sell products in their own country may have to test according to one procedure in order to participate in their country's program. If they must test the same product with a different procedure in order to export to another country, their testing costs will double, possibly leading them not to participate in the program of the country they export to. In the extreme case, a manufacturer exporting to several different countries all with different test procedures would have to build a testing lab which could accommodate all the different procedures, and test each model that many times. This additional cost may discourage manufacturers from participating in an efficiency program or they may participate but pass on the extra cost to the consumer in the form of higher retail prices. For this reason, harmonization of test procedures is particularly beneficial to countries having either a large import or export market.
Fluorescent Lamp Ballasts
Test procedures for lighting products generally include many performance factors, and are not focused primarily on energy efficiency. Usually however, a metric for efficiency can be derived from the parameters measured. Testing procedures used in Asia are usually make reference to those provided by the International Electrotechnical Commission (IEC), although in some cases these procedures are simplified or otherwise modified
The test procedures IEC60921 covers performance of magnetic lamp ballasts, while IEC60629 covers electronic ballasts. These procedures or procedures similar to them are widely used. The performance requirements included do not explicitly mention efficacy, but they measure lumen output and power consumption, which can be compared to a reference system. Table 3 -1 lists some of the countries in Asia which currently conduct testing on fluorescent lamp ballasts, along with the procedures they use. 
Sri Lanka Fluorescent Lamp Ballast Testing Program
Ballasts are tested according to the standard SLS 1200:2001. This is the 1 st revision of SLS 1200:1999 and this revision is affected to incorporate requirements for star ratings for ballast used for fluorescent lamps of 18/20W. This sets out guidelines for energy efficiency labeling of ballasts used for 18/20 W and 23/40 W fluorescent lamps. Ballast Watt loss is tested and certified by the test lab of Sri Lanka Standards Institution (SLSI). The procedure used is a simplified version of the procedures specified by IEC (928/929). In particular, the testing facilities are lacking reference lamps, which are required in order to comply with the IEC procedures. Currently, only magnetic ballasts can be tested with the procedure used. However active power loss in electronic ballast tends to be relatively low and all electronic ballasts conforming to recognized international standards (IEC 928/929) shall be labeled with 5 stars.
Recommendations -Fluorescent Lamp Ballast Test Procedures
India, Nepal and Bangladesh currently do not have programs developed explicitly for efficiency labeling of fluorescent lamp ballasts. Facilities for testing of these products do exist however, where products are tested for other criteria. It is likely relatively straightforward to develop testing facilities in these countries that could perform the procedures required for a labeling program.
We recommend that representatives of each country coordinate with each other and with whatever institutions exist which might develop testing facilities for a labeling program of fluorescent lamp ballasts. The initial goal of this effort should be the assessment of investment necessary to develop testing facilities. Due to the abundance of trade of these Opportunities for Regional Harmonization of Appliances Standards & Labeling Program products, both within the SARI region to and from other Asian countries, it is preferable to adopt internationally recognized test procedures. An additional task would therefore be to assess the willingness of regional parties to adopt these procedures, and the feasibility of upgrading any existing facilities to be able to perform them.
Compact Fluorescent Lamp Test Procedures
Compact Fluorescent Lamps are much more energy efficient than incandescent bulbs. The IEC test procedure, IEC90969 tests for wattage, luminous flux, color, lumen maintenance and life. Of these, the length of product life is significant, since CFLs are much more expensive than incandescent bulbs, and inferior products are thought to have a shorter lifetime. Hong Kong, Korea, the Philippines, Singapore, Sri Lanka and Thailand currently test CFLs. 
Sri Lanka Compact Fluorescent Lamp Testing Program
There are two facilities available for performance testing of CFLs in Sri Lanka. One is located at the Moratuwa University, which can report only illuminance levels, and corresponding intensities, while the other is at the National Engineering Research and Development (NERD) Center. The NERDC facility can take spectral and photopic measurements, and measure total lumens, spectral energy distribution, color temperature, chromacity coordinates, and color rendering indices. The current testing procedures are in alignment with international IEC 969:1988 , JIS C7607:1991 and CIE 84:1989 procedures.
Recommendations -Compact Fluorescent Lamp Test Procedures
Recommendations for harmonization of test procedures of compact fluorescent lamps are similar to those for fluorescent lamp ballasts. It is clear that all countries in the region could benefit significantly from an efficiency labeling program for CFLs, and also that there is a significant amount of trade of these products within the region, and throughout Asia. Therefore, in order to decrease the burden of manufacturers that provide these products to more than one country in the region, it is in the interest of all parties to adopt a uniform test procedure. Without deeper investigation, the logical choice for such a procedure seems to be an international one, but the interested parties must carefully evaluate if uniform adoption of such procedures is truly desirable and / or feasible. These questions should be the task of a working group parallel to that recommended to investigate test procedures for fluorescent lamp ballasts.
Refrigerator Test Procedures
There are three main types of domestic refrigerating appliances used designated according on the design and temperature levels maintained in the cabinets. Currently the Indian refrigerator market is dominated by direct cool appliances, which hold a market share of more than 85%.
There are at present three ISO standards viz. ISO 7371, ISO 8187, and ISO 8561. These standards are not country specific but are developed in consultation with representatives from ISO member institutions from around the world. In general, refrigerator test procedures used in Asia are based on the ISO protocols, as shown in Table 3 -3. In particular, Thailand, which has a well-developed EES & L program and is a significant exporter to the SARI region, has adopted an explicit policy of alignment with ISO standards. Currently, ISO standards for refrigerators are under review, and it is likely that, before the end of 2003, new standards will be issued. No significant changes to the test procedures are expected from this revision, but the three procedures are expected to be combined into a single one covering all product classes. In the longer term, there is an effort to produce a significantly improved ISO standard, which takes into account the comments of representatives of all member countries. This process promises a significant improvement in the test procedures, but is expected to take several years.
In addition to the international protocols there are quite a few country specific standards such as Australia New Zealand Standard (AS/NZS 4474), Indian Standard (IS1476), draft BEE ( The following are key elements of the refrigerator test protocols, and these elements which require being brought into alignment in order to allow direct comparison of test results.
Gross volume measurement Temperature protocols Humidity, test period and freezer test load Table 3 -5 shows a comparison of gross volume measurement in case of frost-free refrigerator-freezers. All of the standards have the same procedures for measuring the gross volume, with the exception of the inclusion or exclusion of inaccessible volume because of air ducts, fans, evaporators and other associated accessories. This is an important difference, since energy efficiency ratings are generally scaled by gross volume. A difference in volume measurement therefore prevents direct comparison of efficiency ratings. Table 3 -6 compares values of ambient temperature levels and compartment temperature settings required as part of the test conditions. The draft BEE and SLS standards require the same temperature test conditions as that of ISO 7371 and ISO 8187 except for the freezer compartment temperature setting. The difference in freezer compartment temperature is an important discrepancy that prevents direct comparison of results of test using the different protocols. 
Gross Volume Measurement -Direct Cool Appliances
Gross Volume Measurement -Frost-Free Appliances
Temperature Protocols -Direct Cool and Frost -Free Appliances
Humidity, Test Period and Freezer Test Load -Direct Cool and Frost -Free Appliances
The draft BEE, draft SLS and ISO test procedures have more or less similar specifications with regard to humidity and test period, as shown in Table 3 -7. It is unlikely that the small differences in these specifications would significantly impact the test results. There is one significant difference, however, namely the requirement of a freezer test load in the ISO test protocol. There is no such requirement in the other protocols. This difference should be eliminated, if results from the different test procedures are to be compared directly. 
Refrigerator Test Procedure -Recommendations
We recommend, if feasible, the harmonization of refrigerator test procedures between Sri Lanka and India, and the development of a refrigerator labeling program utilizing harmonized procedures in Bangladesh and Nepal.
If practical, harmonized test procedures should be aligned with international norms. We recognize, however, that there may be significant reasons for policymakers to make modifications to these procedures. These reasons may have to do with particular characteristics of products in the national markets, or there may be logistical difficulties or additional expenses associated with carrying out the international standards as written. The SARI Energy program hopes to provide a useful forum where these details can be discussed openly, and solutions to these difficulties may be addressed. The previous sections provide technical details to facilitate these discussions.
Air Conditioner Test Procedures
Test procedures for room air conditioner efficiency in Asian countries also follow ISO procedures closely, but not exactly. The applicable standard is ISO 5151-1994, which covers air conditioners of any capacity and type provided they are non-ducted including cooling-only and reversible, single-phase and three-phase, and air-cooled or water-cooled units. Test procedures used in Asian countries are listed in Table 3 -8. 
India Testing Program
As mentioned in Section 3.4, the Indian Bureau of Energy Efficiency has decided to adopt the Balanced Calorimeter test procedure described in ISO 5151 for its air conditioner labeling program.
Recommendation -Air Conditioner Test Procedures
We recommend that if there are differences in the current testing procedure proposed by BEE and the ISO procedure, these differences be detailed and a regional working group be informed of these differences. We further recommend that policymakers consider eliminating any such differences, if doing so would not be a significant disadvantage to the Indian program.
Ceiling Fan Test Procedures
Testing programs for ceiling fans are not extremely common, but there is some testing of fans in Asia, as shown in Table 3 -9 below. 
Ceiling Fan Test Procedures -Recommendation
There is an international test procedure for ceiling fans -ISO 60879. We recommend that policymakers consider adoption of this procedure. We further recommend that progress in the development of the program be communicated with representatives of the other countries in the region, with the aim of facilitating development of programs in these countries.
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Section 4
Harmonization of Energy Ratings and Minimum Efficiency Performance Requirements
The major cost of an EES&L program to manufacturers lies in the testing of the products, in order to determine energy consumption over the test period. In order to rate the efficiency of the product, a calculation is performed. In the case of refrigerators, for example, higher volume refrigerators are allowed to consume more energy than smaller ones and still qualify for a high energy rating. The average level of energy ratings and the dependency of maximum consumption on capacity are generally country specific and there is no consensus on them. In general, these levels depend critically on the current appliance market in the country, as well as the goals of the program. It is in this area that it is perhaps most important to seek input from manufacturers and importers. In addition to manufacturer input, however, the determination of energy ratings is also the critical place to involve other stakeholders such as environmental and consumer advocates.
Harmonization of energy ratings with another country's program might save the country initiating a new program the commitment of resources necessary to determine the appropriate levels. It would only be advisable, however, once it is established that the markets of the two countries are very similar. One example would be the case of a small country with no manufacturing of a certain appliance, which imports nearly all of that appliance from a single larger country. It might then make sense to harmonize the energy ratings, since, presumably the government, manufacturers and advocates in the larger country have already spent the effort evaluating appropriate standards, and these same appliances constitute the market of the smaller country. This situation is extreme, however, since few markets are made up exclusively of imports from a single trading partner.
Harmonization of Minimum Efficiency Performance Standards (MEPS) can be challenging, but it does happen, especially among countries associated by strong free trade agreements. Examples of this are harmonization efforts by the European Community and NAFTA members. In a more extreme example, Australia and New Zealand have forged an agreement that all standards should be harmonized, if possible, due to the high degree of interconnectedness of the two economies 8 .
Though harmonization of MEPS might be beneficial for trade reasons, it is important that each government carefully take into consideration the particularities of their situation. For example, one possible strategy for determining where to set the limits for energy ratings is to have the outcome that a fixed percentage of the market is rated at a certain level. For example, the policy makers might wish that the top 10% or 15% of the refrigerators receive an endorsement label at the start of the program, for instance. This gives manufacturers an incentive to have as many of their models as possible in this elite category, which represents an attainable challenge. A statistical method of setting energy levels requires a significant amount of understanding of the market, which may not be available. Some of this data is necessary in all cases, however, in order to set levels which are neither too stringent, nor too lax.
Recommendations -Harmonization of Energy Ratings and Minimum Efficiency Performance Requirements
It is not recommended that policymakers harmonize energy ratings and minimum efficiency performance requirements a priori, rather that each program contain a research effort to determine performance levels based on sound market data. Nevertheless, there is still an opportunity to benefit from regional cooperation. As discussed in Section 3.3, the Indian Bureau of Energy Efficiency has embarked on a comprehensive program of data collection, in order to refine its determination of efficiency levels. We recommend that the design of this program, experiences during the process of data collection, and effective use of this data be shared with representatives of the other countries in the region via a working group established for this purpose.
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Section 5 Label Design
Once a testing procedure is decided upon, the next component addressed is often the process of designing a label. As in the case of energy levels, it might be easier for the implementing government to adopt the same design as another country. In fact, several countries have very similar designs for some products. In general, however, countries developing programs design their own label in a way that is highly customized to their own consumers. Below are Label designs for refrigerators for India, Mexico, and Thailand. The point of an appliance label is to provide energy information-to the consumer. The success of the awareness program depends critically on which design demands the attention of the consumer and presents efficiency in a favorable light. Also, the label design should be coordinated with the plan for media public awareness programs. It is highly recommended that each country perform focus group studies on consumers with a variety of label designs.
Recommendations -Label Design
As in the case of setting efficiency levels and minimum efficiency performance levels, the design of effective labels should not necessarily be harmonized, rather customized for the consumers of each country. Regional exchange of experiences regarding the methodology of label design is highly recommended, however. Both India and Sri Lanka have gone through the process of designing effective labels for their individual markets.
Part of the goals of a working group set up to discuss regional issues should be the effective exchange of expertise gained from this experience.
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Section 6 Enforcement Issues
In every appliance efficiency program, a system of enforcement of regulations must be put into place that is practical and effective. Enforcement strategies are also varied from program to program. In some cases, manufacturers are expected to be self-policing, because of competition and fear of damage to company reputation. In others, enforcement is strictly implemented through product registration or customs inspection. Enforcement options vary dramatically in the cost to implement them, and guarantee of effectiveness, which must be balanced. There is no consensus on the best approach to take.
Generally, the burden of testing appliances rests on the provider -either the manufacturer or, in some cases the distributor. Manufacturers are then either given permission to affix labels (voluntary program) or required to do so (mandatory program). The regulating agency determines the design of the labels, but does not necessarily provide them. Within a mandatory program retailers can also be required to make sure all appliances are labeled. The basic component of any enforcement scheme is the verification of energy testing results. Since manufacturers are usually self-testing products, some verification is necessary that their results are accurate. In some cases, manufacturers are required to send several examples of each model to an independent testing lab at the manufacturer's expense. Finally, in a MEPS program, imports can be controlled directly by customs officials.
Enforcement Policy -Sri Lanka Ballast Program
By this time, implementing agencies in Sri Lanka have had several years of "real world" experience in enforcement issues related to a labeling program, namely that of fluorescent lamp ballasts. In particular, two main issues have come to light as part of the program.
Inspection and Certification -Currently there are two independent certification requirements for imported labeled products. This has raised the issue of double certification for some importers.
Counterfeit Labels -There has been a noticeable amount of inferior products that are labeled inappropriately. These products may sell for much less than genuine highquality products, thus diminishing the effectiveness of the labeling program.
Enforcement Policy -Indian Refrigerator and Air Conditioner Program
The Indian Bureau of Energy Efficiency has developed a comprehensive enforcement plan for the labeling of refrigerators and air conditioners. The enforcement scheme is designed to allow the labeling program to be market-driven, rather than regulatory. The following provisions are made under the scheme:
Manufacturers are responsible for labeling their own products. They will certify the efficiency of their products under the approved testing procedure, as tested in their own or in independent accredited laboratories. The manufacturers subsequently will assume liability for the accuracy of the label.
A primary mechanism for the verification of efficiency labeling is challenge testing by consumers or by competing manufacturers. Challenge testing is to be performed by designated accredited independent laboratories.
In addition to challenge testing, the government will conduct random check testing.
Recommendations -Enforcement
We recommend the establishment of a working group to exchange experiences regarding enforcement issues among all countries in the region. In particular, this group should facilitate the discussion of the enforcement experience in Sri Lanka, and what steps are currently being taken to address issues of enforcement in that country. In addition, issues which come up relating to the Indian enforcement scheme after that program is launched should be communicated to the working group.
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